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The proposed work has two main objectives:

• To design, built, deploy and test bioinformatics

environment needed for solving NASA-specific biology

problems. This environment will consist of tools, databases

and knowledge management system suited for NASA goals

in space genetics, fundamental biology and astrobiology. It

will provide a unified, integrated platform for NASA

scientists and their collaborators to share data,

information and analyses and, by doing so, greatly improve

the capabilities for interdisciplinary, collaborative

research.

• To enhance the capabilities of the environment by adapting

to the needs of bioinformatics several sophisticated tools,

originally developed at NASA to support other research

areas, and by integrating bioinformatics capabilities with

massively parallel computational environment at NASA-

Ames.

a. We will develop or extend NASA-specific algorithms, such as bayesian
classification, and pattern recognition to problems of expression analysis.

b. We will compile a database of genomic, structural and expression data
specific to the needs of NASA researchers, and develop an integrated
knowledge management platform, which will allow scientists to collaborate
and access these data. Such tools currently do not exist in the public domain,
and are in an early developmental stage in industry.

c. W will create a novel, interactive, collaborative interface between
bioinformatics tools and 3D parallel graphics.

We also expect a combination of experimental results and the newly
developed and applied tools of bioinformatics will lead to significant
advances in the understanding of how microgravity affects physiology and
improved understanding of fundamental processes required for life.

Del i vera bl es at  the end of the f ir st  year  wi ll  consis t of  a worki ng
bi oi nf or mati cs i nf r ast r uctu r e,  accessi ble  to user s through a web-
i nter f ace.  Pr ograms to perf or m homol ogy s ear ch, mul t i pl e al i gnment ,
mot i f  sear ch and analy si s, Hi dden Mar kov Model s,  sequence edit i ng and
uti l i ty tool s, and dat abase access  wi l l  b e pr ovi ded.  Sof twar e and dat a
wi l l  be i mpl emented on an 8 - 16 node Li nux cl uste r .  A re t r i eval  and
stor age mechani sm wi ll  be i n pl ace to update automat i cal l y dat a f r om
publ i c s er ver s.  The in i t i al  ver sio n of  the i nt er f ace wi th the
vi sual iz at i on s of tware  wi ll  be depl oyed.

Del i vera bl es at  the end of the second year  wi l l consi st  of  automated
processes to per f or m a nal ysi s on u ser  dat a and wi l l  be i nter fa ced to a
r el at i onal  data base system. The cl uster in g of  pr otei n d atabases and
subsequent  HMM constru ct i on,  and p rotei n annotat i on wil l  be compl eted
and the cl uster s/model s wil l  be val i dated.  I nf or mat i on wi l l  be
i ncor por ated in to a re l atio nal  dat abase a nd wi ll  be avai l abl e onl i ne.
The model s wi ll  be avai l abl e to hel p annotate unknown s equences f r om
organi sms of  in ter est to NASA,  and as  a t ool  f or  r esear cher s. I n
addi t i on,  the e val uati on of  cur r ent methods f or expr ess i on anal ys i s wi l l
be per fo r med,  a nd the appli cabi l it y of  NASA- speci f i c tool s to thi s
probl em wi l l  be eval uat ed.

Del i vera bl es at  the end of the pro j ect  wi l l  consi st s of  an i ntegr ated
i nf or mat i cs pla tf or m, accessi bl e t hr ough a web i nter f ace,  whic h wi l l
house al l  dat a f r om sequence analy si s,  mi croarr ay,  and str uct ur al dat a.
The pl at f orm wi l l  be f ul l y i ntegra ted wit h Ames'  hi gh p er for mance
comput in g f acil i t i es a nd col l abora ti ve,  i nt er act i ve 3D vi suali zat i on
envi r onment .  It  wi l l  a l l ow user s t o i nput  data i nto the database,  and to
modi f y a nd shar e data between user s.  We wi l l  als o devel op new techniq ues
and databases a i med at  under standi ng the ef f ects  of  mi cr ogra vi ty on
l i vi ng o r gani sms and i denti f yi ng g enes in  a l arg e number  of  novel
organi sms (f or eco- genomi cs) .

The proposed research will have applications to virtually
every NASA biology program that involves genomics and
proteomics studies. Examples of such studies are:
1. Flight and ground based experiments on the response

of organisms to conditions in space,
2. Reconstruction of evolutionary history of organisms

from genomic data,
3. Examination of ecological coexistence of

microorganisms,
4. Comparison between organisms living in ambient and

extreme conditions in order to determine limits of
life.
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